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(54) PHOTOSTIMULABLE PHOSPHOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
photostimulable phosphor having afterglow far longer 
than that of commercial yellowish-green ZnS:Cu 
photostimulable phosphors, blue to green luminescence 
and afterglow, and chemical stability and excellent 
weather resistance. 

SOLUTION: This phosphor is represented by the 
formula: m(Sr 1 -aM 1 a)0.n(Mg1 -bM2b)0.2(Si 1 cGec) 
02:EuxLny (wherein M1 is Ca or Ba; M2 is Be, Zn or Cd- 
Ln .s Sc, Y. La. Ce. Pr, Nd, Sm. Gd. Tb. Dy, Ho, Er. Tm. ' 
Yb, Lu. B Al, Ga, In. Tl. Sb. Bi. As, P. Sn, Pb, Ti. Zr, Hf. V. 
Nb. Ta. Mo. W. Cr or Mn, and a. b, c, m, n, x and y are in 
the following ranges: 0<a<0.8, 0<b<0.2, 0<c<0 2 1 5<m< 
2.5, 0.5<m<1.5. 1 x 10-5<x<1 x 10-1, and 1 x 10-5<y<1 x 
10-1) and further contains halogen atoms (F, CI, Br or I) 
in an amount in the range of 1 x 1 0-5 to 1 x 1 0- 
1g.atom/mol of the matrix. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

prIciset CUment tranS ' ated ^ C ° mPUter S ° translation ma * " ot ^flect the original 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ~~ 

^'i'" 1 ^ !t ^ tS t ,°.. Eu activation silicate Phosphorescent materials, and is empirical formula m 
(Sr1-.M1 a) O-n (Mgl-b M2 b) 0-2 (Sil-o Gec)02. : Eux Lny It is ex P ressed7side Ml of a 

thanakin/ I ^ * ^ ™ d Ba ' and M2 The dement more 

Tb Dy Ho Er°Tm YbT R 7 ° d C °7 ctivatin * agent Ln Sc, Y, La. Ce. Pr, Nd, Sm Gd 
I o. uy, Ho, Er, Tm, Yb, Lu, B, aluminum, Ga. In, Tl, Sb, Bi, As P Sn Pb Ti Zr Hf V Mh To kL 

1 : cf nd f the el , ement n ? an a kind chosen fr ° m Mn is sh °»" £ >■ * m nx • 

and y of a formula ,s ,n the following range. And said fluoresoent substanoes are phosphorescent 

<=y<- ixio-r-^rc? 20 °V* <=M<= 2 505 <=N<= 1 ' 51X1 °- 5 <=x<= 1x10-11x10-5 

hJLl~ . * L ] Pnos P horesc ent materials according to claim 1 characterized by 

Nd Tm SnT ;rr t a " 38 WhiCh S3id c °- acti ^ting agent Ln was chosen from Dy 

Nd. Tm Sn In and IB. [cla.m 3] the time of carrying out an excitation afterbaking temperature uo 

bast h " H S6d °" ^ U ' traVi0,et raVS and/ ° r the «** of the ™S* of 1404 5 0nm at 

to c a~ f o y r°2 cL^ H P r tUre ~ ^ ~ ** th * Phosphorescerrt materials according 
to claim 7 or 2 characterized by presenting heat fluorescence 
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. * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

pricisely 0 "" 16 "* ^ ^ tranS ' ated by C ° mpUter So the translation may not reflect the original 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Wh! tr / a w A u P "f ati ° n] Th 'u inVenti ° n C3n be USed as indoor - the outdoors, a display [ in / 
hafh^h n P aC6S ' -U ? ? Underwater ' * and the 'Wit source, is excellent in weatherabi.ity 
has h ,gh-pers,stence. and relates to the phosphorescent materials of the silicate system of the 
europium mam activation which presents green luminescence from blue by excitaJon of 
ultraviolet rays and/or a visible ray excitation ot 

[0002] 

[Description of the Prior Art] Even after it gives a certain excitation and phosphorescent 
materials make ut emit light to a fluorescent substance, and suspending exSon they are 
fluorescent substances which maintain luminescence. By the way. as for phosphorescent 
ItT h r lt,P,e 7° IOr " iZing ° f ^ h ^cent materials, the /ormatio o ^ ong aftergbw and 
T? c. a s a «f V a r e "r, at, ° n are Ca " ed f ° r With diversifi "tion of a display, and advanced Sures 
The class of color of luminescence and afterglow was limited, and the conventional 

EMOtfSTETi mater K S h . ad Weatherabi,it * and afterglow time amount was short 
[0003] By the way. as blue luminescence phosphorescent materials, the S:Cu (Zn Cd) 
fluorescent substance is known as a ZnSrCu fluorescent substance and red luminescence 
Phosphorescent materials as a S:Bi (calcium. Sr) fluorescent substance and yXvTsh green 
luminescence phosphorescent materials. yeiiowisn green 

[0004] However since the chemical stability of a parent is very bad and brightness and the 

substn. aC i er, ( : i tiC d °,T h3Ve * e r ther the ab °--mentionL (calcium. Ir) S Bi fluorescent 
substance is hardly used by current. [ enough ] Moreover, since Cd which is a toxic ^substance 

e,ther ' e a S S C °(7 nl^ * ^ Satisfy bri * htness a " d *• decay charactist" 

> } flu ° reSCent Substance is hard 'v by current. Ultraviolet rays 
decompose and it ,s easy to carry out melanism also of ZnS:Cu under existence of moisture *nH 
although the decay characteristic is also dissatisfied, since it is cheap.Tfs used abundant V for C 
[0005] S 3 3 ^ ' eading Sign> 6tC - ° f 3 dock ' ] indoor - a ^ndantly for [. 

^°t b h e T (S) *J ^ S °u ed bV tHe Invention ^ This 'mention cancels the above-mentioned fault 
stab ^anTt g ends a t y 0 C 0 ff araCt H n ^' ,Uminescence from blue, is still more chemical 

[0006] Phosphorescent materials excellent in weatherability. 

[Means for Solving the Problem] That is, this invention is the green luminescence 
mIL rF Cent + ma ! eria,S , fr0m th , 6 b ' Ue WhiGh COnS,Sts of the fo,lowi "S configuration. 

oA\^ and * is ™>™* f °™>* -CSr1-a Ml 

mi Tk i * J Gec)02. : Eux Lny It is expressed. The inside of a formula and 

^oi^.^„' d Cd d C hOSe t n \° m Ca,CiU "; and Ba ' and M2 The e'-ent -e th^a 
Kma chosen from Be, Zn, and Cd Co-act.vat.ng agent Ln Sc, Y. La. Ce. Pr. Nd, Sm. Gd Tb Dy 

Ho, Er, Tm Yb. Lu, B, aluminum, Ga. In. Tl. Sb. Bi. As, P. Sn, Pb, Ti. Zr. Hf, V Nb Ta Mo W Cr" 

The element more than a kind chosen from Mn is shown, and the inside a b.' c m nx and y of a 

formula ,s ,n the following range. And and said fluorescent substance Phospho escent maters 
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• -characterized by containing the halogen more than a kind chosen from F, CI, Br, and I in the 
range of 1x10-5 - 1x10-1 g-atm / one mol of parents 

<-Y = <- ixfo 0 UCOOlU^V 21 \ <=M<= 2 50 5 <=N<= 151X1 °- 5 <=X<= 1X10-1 1X10-5 
<-Y<- 1X10-1 [0007] (2) The above character.zed by said co-activating agent Ln being an 

element more thar ja k,nd I chosen from Dy, Nd, Tm, Sn. In. and Bi (1) Phosphorescent materials 

of a publication [0008] (3) The above characterized by presenting thermoluminescence at least 

thrill Tr, e Z erat r When C 31 Whi0h * iS baSed ° n the "^violet rays and/or the light of 
the range of 140-450nm ] carrying out an excitation afterbaking temperature up (1) Or (2) 
Phosphorescent materials of a publication [0009] 

[!J e n m ; e de of im P'ementation of invention] this invention person etc. is 0(Sr and M1)-(Mg and 
M2) 0-(S.. germanium) 02. When examination was advanced centering on the fluorescent 
substance parent (it is M1 =calcium. and Sr and Ba and they are M2 =Be. and Zn and Cd) of a 
system, it found out that the fluorescent substance parent suitable for long afterglow-ization 
existed in the presentation region of the field shown in drawing 1 with a slash Namely emoirical 
formula m(Sr and Ml) O-n (Mg and M2) 0-2 (Si. germanium)02 It is expressed anTthe rTn^e o 
0.5<-n<-1.5 is suitable for m and n by 1.5<=m<=2.5. 

[0010] And in this invention, while activating by Eu to the above-mentioned fluorescent 

J ^ T Sb e Bi a As l p Sn PbY a 7 Ce M^ IK x" 1 ' 2* ^ ^ H °" Er ' Tm - ^ Lu ' B ' aluminum ' Ga ' 
In Tl Sb, Bi, As, P Sn. Pb Ti, Zr, Hf, V, Nb, Ta. Mo, and W - Cr) And by making it coactivate by 

chost from F 0 C. BrVnd n" ^ M 3 ha '° gen (element ™~ than a kind" 

chosen from F. CI, Br. and I) contain It succeeded in optimization of a luminescence pin 

chCmirL 3 !!? 6 ^ hi / C ° nte ? !' ement ' and * had the verv long decav characteristic, and it was 
chemically stable and succeeded in obtaining the phosphorescent materials of green 

luminescence from the blue excellent in weatherability. Also in the above-mentioned co- 

a S ent Ln - °y- Nd, Tm, Sn, In, and especially Bi are excellent 
rv- J-n} he emp ! r , ,cal formula of tnis invention, the range of 0<=a<=0.8 and good better ** 
£"2TV ,S SU ' tab J e : and if the amount a of Permutations of Sr (mol) is permuted exceeding 0 8 
its effectiveness of the improvement in the decay characteristic will decrease, moreover the ' ' 
amount b of permutat,ons of Zn (mol) - 0<=b<=0.2 - the range of 0<=b<=0.1 is preferably 
TJl **' ,t 11 permutes Reding 0.2, the effectiveness of the improvement in the decay 

characters w.l decrease. The amount c (mol) which permutes Si by germanium has little 
effectiveness of the improvement in the decay characteristic, when the range of 0<=c<=0 2 and 
fnm 9 b M ° <=C < =0A is su ' table and °2 is exceeded, and brightness also falls. 

(mJL M0 ° W 1 Ch iS the Parent constitu ent of a fluorescent substance, n 

iuJX I f (Su german,um)02 The range of 1.7<=m<=2.3 and 0.7<=n<=1.3 is preferably 

suitable, the value of said m and n which determine a presentation ratio - 1.5<=m<=2 5 and 
u.tK-n<-1.5 — If ,t separates from this range, since compounds other than the purpose are 
made or a raw material oxide remains, brightness falls. 

[0013] the loadings x (g-atm) of Eu of an activator — 1x10-5<=x<=1x10-1 — the ranee of 1*10- 
4<=x<=5x10-2 is preferably suitable, less than by 1x10 to five, a luminescence pin confer large 
decreases and the target brightness is not obtained. Moreover, if 1x10-1 is exceeded, while a 
rnrli!i a ^ bnghtne ** w '" fa " concentration quenching, the decay characteristic also falls 
[0014] The range of 1x10-4<=y<=5x10-2 is preferably suitable, and less than by 1x10 to five 
there is no effectiveness in the decay characteristic, and 1x10-5<=y<=1x10-1 and since light will 
be emrtted with a co-activat ng agent element if 1x10-1 is exceeded, the loadings y of the co- 
rnoi V R a i A g agent ° le , ment Ln (g-atm) cannot obtain luminescence of a green field from blue. 
«21?t« hT l 0ge " ^ t0 tHe fluorescent ^bstance of this invention works as a fusing 
agent to drffus.on of crystal growth, a luminescence pin center.large, and the co-activating agent 
e ement Ln. and ra.ses bnghtness and the decay characteristic, the addition z of a halogen (g- 

th , n T 1 " 6 ?" a " a ' y . SiS Va ' Ue ° f the back ' such as washin g Processing. -1x10- 
;t ,XW " 1x10-4<=z<=1x10-2 is preferably suitable. If less [ if 1x10-1 is exceeded, a 

iTl vin / W Smter and the P rocessin g to fi^ particles will become difficult and ] 

than 1x10-5. un-arrang.ng, such as instant luminescence brightness and an afterglow fall, will 
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■ • [00.1 6] And the phosphorescent materials of this invention present thermoluminescence bevond 
a room temperature, when heating and carrying out the temperature up of Z ^ fluorescent 

SSm Th° ^ C ' tat,0n ^ UltraVi ° let raVS and/or the <* the range of" 40-450nm 
[0017] The phosphorescent materials of this invention are compounded as follows The oarent 
elements Sr and M1 (M 1 = calcium. Ba). Mg. M2 (M2=Be, Zn. Cd). Si. ^nfeTw£5j£ r 
Eu and co-act.vating agent Ln use a fluorescent substance raw material ^heW of salte 

nitrate'and 03 : T^H ^ 38 OXide 6aSi ' y by the °* ide - bl^^S^'. 

mtrate and a chlonde. Moreover, a halogen is used in the form of the halogenated coZaunLf 

ammon.um salt an alkali-metal salt, or the above-mentioned configurat.on de^ 
configurat,on e^ment. the activator element Eu. co-activating agent e.emen Tn) And it extracts 
so that ,t may become the presentation range of the above-mentioned empirical formula and it 
cteTp^tio y n Wet " ^ ,n additi ° n ' ' ^ 6arth ™ ^ — d'e ma/Ze'it m'x 'by 

* *■ ^ and 

of hydrogen content inert gas. or a carton teSon ambienl 

performing two or more baking, the last baking process is surely performed m r7dudn g 

nXteTc T a A^T* °" "** ^ de "-creen 
[001^D«^ - Gained. 

Luuzuj Drawing 3 is phosphorescent-materials Sr1 195 caleiumnft MctQ; on? . . , 

z^iiT.r: eria,s Cc r a) „ of a : ,he 

d7o025 bTo2 ?<£L?T Phosphorescent-materials SrO.995 Bal.O M g Si2 O7:Eu0.005 
uyu.025 BrO025 (curve c) compounded in the example 3 It was what showed the emission 

«0nmTnn bV I 65nm U ' traviolet rays ' and ea ° h Peak wave!enrth was 

470nm, 500nm. and 450nm. Even if other elements permuted a part of these fluoreefent 
substance presenters with the claim in the range of a pubNcation. the almost same'esult was 

T^^zzr, et:p,e h r ^^zz^z rr usin ? i . he 

- the spect™ of the output side of a' ^"0^^^ " 
exotat.on l.ght which scans the relative luminescence reinforcement of 470nm afd an axfs of 

a comparison. ,t .rradiated for 30 minutes by 300 luxs using thfdaylight fluorescent lamo and 
the decay characteristic 2 minutes after an exposure halt was c^Zt ^7^^ U k9 

Phosphorescent materials of exampies 2 and 3 also differ, as for the iuminesfenf color, they are 
http://www4.ipdl.inpit.6o.jp/cgi-bin/tran.web.cBi_ejje 2007/04/1 1 
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• • known by having the decay characteristic which was excellent even if contrasted with the 

S;'St:^r nce fluorescent substance of the ™ 2 

[0024] Drawing 6 is the graph which measured the thermoluminescence property 1 minute after 
a dayhght-fluorescent-lamp 300 lux 15-second exposure and an exposure halt (glow curved I usTn* 
the Kase, Optonix. Ltd^ make and a TLD reader (KYOKKO TLD-1300 amelioration ^ type) wfth the 
programming rate of about 8-10 degrees C/second, and showed the result to the 
Phosphorescent materials of examples 1-3. When the temperature up of the phosphorescent 
matena.s of examples 1-3 is carried out with the above-mentioned programming rate in the 
temperature reg.cn beyond a room temperature, it turns out that relative heat fluorescence 
SEES? 18 mcreasin& so that clear| V f ™ curvilinear a-c of drawing 6 r,uores "™e 
10025] The phosphorescent materials of this invention show high brightness high-persistence 
extremely as menfoned above, and since it is chemically stablj even if it excels PerS,StenCe 
weatherab.lity. and it compares with the phosphorescent materials of the conventional ZnS 
system, they enable use for a large application, such as not only indoor but an outZ type For 

cNoTil 6, T aPP ' y tC f r° nt f3Ce ° f Vari ° US g00ds ' ° r can mi * °" plastics rubber ^yi 
chloride, synthetic resin or glass, and can use for a road sign, a check-by-.ooking display 

accessories, le.sure goods, a clock. OA equipment, educational equipments a safety sien 
ST mate etC ' 38 3 m ° ,ding ° bjeCt ° r 3 fluorescen t screen. * * ' 

[Example] 
[Example 1] 

SrC03 29.5 gMgO 4.0 gSi02 12.0 gEu 203 0.09gD(ies) 203 0.47gNH4 CI 2.3 The raw material of 
g above was fully mixed, the alumina crucible was stuffed, and it calcinated at 1 150 degrees C 
for 2 hours using the electric furnace in the reducing atmosphere of 2% of 98% hydrogen of 
nitrogen. Grinding r.nsing. desiccation, and screen analysis were performed fcr^To^ed 
baking object, and phosphorescent materials were obtained. obtained 
[0027] This fluorescent substance is Sri 995 M«rSi 9m ■ Th a am i„: 
thep r esentationofEu0.005 andDy0.025S^ 

wa^h S^h^^T^ W ™? " J (oU ™ ^^^U 
wavelength was what has the blue lum.nescence phosphorescent of 470nm Moreover the 

sh^fT SPe ? r T had S r ad t0 tHe ViS,b,e regi ° n " ke * • ^e d'caVcharrcteristic 

showed long afterglow so that it might be shown drawing 5 (curve a) Moreover the dow c 1 
was as drawing^ . Furthermore, the emission peak wavelength of a fluorescent subs^nce the 
decay characters (about the luminescence reinforcement of the 2-minute back o 'an 

WeTenttub"* 60 ^ * " & ye "° wish green ^^nol g h sto rage 

fluorescent substance lum.nescence intensity ratio made 100%). and the peak temperature value 
of a grotesque-curve were indicated to Table 1 and 2 temperature value 

[0028] [Example 2] 

SrCOS 17.6 g CaC03 8.0 gMgO 4.0 g Si02 12.0 gEu 203 0.09gD(ies) 203 0 47gNH4 Br 3 3 The 
aw matena. of g above was fully mixed, the alumina crucible was stuffed. anX calcinate J at 
1200 degrees C ,n the carbon reduction ambient atmosphere for 2 hours uJmg th ^ e ectric 

baW a rob?e r ct ^ d ' n n g d r,n h Sinfi h desiccation ' and — were performed forVh ^obtained 

baking object, and phosphorescent materials were obtained 

ESms 7 ™ flU ° reSCent substan °* is Sr1.195 calcium0.8 MgSi 207. : EuO.005 and Dy<SUB>0 025 
Bra025 The emission spectrum when having a presentation and exciting by 365nm ultraviolet 
rays was as drawmg 3 (curve b). and that peak was what has the green luminescence 
Phosphorescent of SOOnm. Moreover, the decay characteristic showed lon7Xrgbw so that it 

F^ g rthermor e Th ^ 5 T * ^ g '° W ™™ Was as drawing 6 feu" e b) ' 

Furthermore, the emission peak wavelength, the decay characteristic (luminescence intensitv 

substanct f'Mf °° % ^ ence light sto/ag fluore cent 

substance for the lum.nescence reinforcement of the 2-minute back of an exposure halt Lh fin 
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■ [0030] [Example 3] 

SrC03 14 7 gBaC03 19.7 gMgO 4.0 g Si02 12.0 gEu 203 0.09gD(ies) 203 0.47gNH(s)4 Br The 
raw matenal of the 2.68g above was fully mixed, the alumina crucible was stuffed land three 
of qTA" T Ca,C ' nated at 1200 de ^ ees C using the electric furnace in 3% reducing atmosphere 
for the I/° ge H ° f t , n,tr0g k en - Grindin ^ ri ™»* desiccation, and screen analysis were performed 
£™ 1 -?u T d bakmg ° bjeCt and P h °sPhorescent materials were obtained 
L0031J This fluorescent substance is Sr0.995 Bal.O MgSi 207. : Eu0.005 DyO.025 BrO 025 The 
drTw^T eCtrU ^ Whe ; baVlng 3 P resenta tion and exciting by 365nm ultraviolet rays was as 
drawing 3 (curve c) and that peak was what has the bluish green color luminescence 

mi*h h^T* f 5 °° nm V M ° reOV r' tHe d6Cay oharacteristic showed long afterglow so that it 
might be shown drawmg 5 (curve c). Moreover, the glow curve was as drawing 6 (curve c) 
Furthermore, the luminescence peak value of a fluorescent substance.7he7e7ay characteristic 
(luminescence intensity ratio which made ZnS:Cu yellowish green phosphorescent material 100% 

^tl:7Z S ZTt reinfor r ment , of *■ 2 - m,nUte back ° f an ™* halt and 6G Z notes 
rooT?l Tf . P a \ e £ P -r e u at Z e Va ' Ue ° f 3 grotesque-curve were indicated to Table 1 and 2 
[0032] [Examples 4-19] The phosphorescent materials of an example 1 and the examples 4-19 
which have the presentation of a publication in Table 1 by the same approach were Tbtamed 

W0% tZTnlT* T k V t lUe ' ^ d6Cay characteris *° Ouminescence intensit ZL ^Lde 
umL h \ W ' Sh T luminescenc * "ght storage fluorescent substance for the 

ummescence re.nforcement of the 2-minute back of an exposure halt and 60 minutes after) and 

^,fra P nd a 2 P6ratUre V3,Ue ° f 3 flU ° reSCent SUbStanCe ° f 6Xam P,es 4 " 19 ™* 

liS ^ Xam P le f 1 " 2 °{\ [comparison] It is Sr1.995 MgSi 207 of the example 1 of a comparison 

a harogerTuUoTph? T* ™T* COm , binati ° n of th * co-activating agent element Ln and 
a halogen. . EuO 005 Phosphorescent materials were obtained. Moreover, the example 2 of a 
comparison made the reference sample the ZnS:Cu yellowish green luminescence 

wa: e & (LC ; G1) bV KaSd ° Pt0niX ' Ltd The peak va.ue of the emission peak 

72 whS made ?00%TsXL S ; bSta : CeS> ^ characteristic (luminescence intensity 
ratio which made 100% ZnS.Cu yellowish green luminescence phosphorescent materials for the 
luminescence reinforcement of the 2-minute back of an exposure halt and 60 mfnutes after) and 
a grotesque-curve was indicated to Table 1 and 2 minutes after;, and 

[0034] 
[Table 1] 
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[Table 2] 
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[0036] 

° f *J gentian] Even if this invention is chemically stable and it compares it with a 

aZwThL I SyStem + ye "T Sh ,uminesce "« ««ht storage fluorescent substance by 

adopting the above-ment,oned configuration, by high brightness, it enables offer of the blue - 
green phosphorescent materials which show far long afterglow for the first t.W JnM ~nl I * 
to multiple color-ized multi-functionalization of a display ^g^eatiy contnbutes 
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• * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

prlcisely CUment *** ^ tranS ' ated by com P"ter. So the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing y [ It \s the graph which showed the 3 yuan state diagram of the 0-(Mg and M2) 0-(Si 
fnTnZTsr and^T °* "** ^ ^ ° f *" ^~t materials o/thif' 

l^^t^^^ Ch6Cked ^ — — Phosphorescent 
[Drawmg 3] It is the graph which showed the emission spectrum when exciting by 365nm 
ultraviolet rays to the phosphorescent materials compounded in the examples 1-3 

SUPE^ S u° Wed eXCitati ° n SP6Ctrum in each '^inescence 

bUPEKUTORUPI-KU of the phosphorescent materials of an example 1 

iniiTS 6 - 1 lt '? t 1 h % graph Which co "Pared the decay characteristic of the blue of examples 1-3 
and the example 1 of a companson - green luminescence phosphorescent materials, and the 
m 111 6 " ,Um ' nesce u nCe P hos P hor ^cent materials of the example 2 of a comparison 

[Drawmg 6] It ,s the graph which showed the thermoluminescence property (glow curve) of the 
phosphorescent materials of examples 1-3. ; 6 
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